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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method and apparatus for 
manufacturing a lenticular lens sheet which is capable of forming a 
light absorption layer free of remaining of a light absorption layer 
forming material, the lack of the light absorption layer forming 
material and printing unevenness with high productivity. 
SOLUTION: This method of manufacturing the lenticular lens sheet 
has steps of, continuously feeding the long-sized lenticular lens 
sheet (S) formed with lenticular lenses on at least one surface in 
the longitudinal direction of the lenticular lenses; supplying the light 
absorption layer forming material onto the surface formed with the 
lenticular lenses of the sent lenticular lens sheet feeding the 
lenticular lens sheet supplied with the light absorption layer forming 
material in the longitudinal direction of the lenticular lenses, passing 
the lenticular lens sheet between a roll (16) arranged to extend in 
the direction approximately orthogonal with the feed direction and 
squeegee means (18) provided with to face the roll and spreading 
the light absorption layer forming material in the grooves between 
the lenticular lenses. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a lenticular 
lens sheet, and equipment, and relates to the manufacture approach of a lenticular lens 
sheet and equipment which can form easily the optical absorption layer especially formed 
in a lenticular lens sheet by uniform width of face [ be / no printing spots ]. 
[0002] 

[Description of the Prior Art] A lenticular lens sheet is a sheet with which many detailed 
lenticular lenses were prepared in both sides or one side, and it is used for the projection 
screen used as screens, such as video projection TV and a microfilm reader. 
[0003] This lenticular lens sheet is used combining the Fresnel lens sheet etc., in order to 
diffuse incident light and to extend an angle of visibility again in projection screens 



which used projection devices, such as a CRT projector, a LCD projector, and a DMD 
(digital micro mirror device) projector, such as projection TV and a microfilm reader, 
while carrying out image formation of the projected image. 

[0004] Drawing 4 is the expanded sectional view of a lenticular lens sheet. The lenticular 
lens sheet S forms the lenticular lens L of an outline half elliptic-cylinder form in both 
sides of the base material sheet B with uniform transparent thickness so that a large 
number may adjoin parallel, so that it may illustrate. Moreover, in the lenticular lens L 
currently formed on the base material sheet B, in order to diffuse the light which carried 
out incidence, the optical dispersing agent D is mixed. Among drawing 4 , the lenticular 
lens L by the side of lower optical plane of incidence and the lenticular lens L by the side 
of an upper irradiation labor attendant are formed in the corresponding location, and the 
optical absorption layer (black stripe) is further formed in the slot V between the 
lenticular lenses L of the outline half elliptic-cylinder form located in a line with the 
parallel by the side of an irradiation labor attendant. This optical absorption layer 
prevents the echo of outdoor daylight, and it is prepared in order to obtain the high image 
of contrast. 

[0005] A lenticular lens sheet and its manufacture approach are indicated by JP,2000- 
292861, A. In order to prepare an optical absorption layer in a lenticular lens sheet, 
generally a printing machine etc. is used. First, the lenticular lens sheet which should 
form an optical absorption layer is cut sheet-like, and it arranges on a plate surface plate, 
next, the thing for which an optical absorption stratification agent is supplied on the 
lenticular lens sheet on a plate surface plate, and it is uniformly spread by the squeegee — 
the inside of the slot V between each lenticular lens L — an optical absorption 



stratification agent — with ** — it is filled up and an optical absorption layer is formed. 
[0006] 

[Problem(s) to be Solved by the Invention] In recent years, in order for high resolution- 
ization of enlargement, wide-izing, and an image to progress and for graphic display 
devices, such as projection TV, to make it correspond to this, the demand of high- 
definition-izing and high circumstantiation is strong. In connection with this, enlargement 
and high resolution-ization are demanded also of the lenticular lens sheet used as screens, 
such as projection TV. 

[0007] However, it is large-sized and it difficult to form the optical absorption layer of 
the lenticular lens sheet of high resolution by the conventional print processes. That is, in 
order to prepare an optical absorption layer in a large-sized lenticular lens sheet, a highly 
precise large-sized plate surface plate is needed. When the precision of a surface plate is 
not enough, it is difficult to make an optical absorption stratification agent flow to the 
edge of a lenticular lens sheet, and to spread it uniformly by the squeegee. For this 
reason, the optical absorption stratification agent remainder and the lack of an optical 
absorption stratification agent especially took place at the edge of a sheet etc., and an 
optical absorption layer could not be formed in the slot between lenticular lenses by 
uniform width of face, but there was a problem that defects, such as printing spots, 
occurred. 

[0008] Moreover, to form an optical absorption layer by the above approaches, it is 
necessary to control the viscosity of an optical absorption stratification agent by diluting 
an optical absorption stratification agent with a diluent. However, if it dilutes, the acid- 
resisting effectiveness of outdoor daylight will fall and, thereby, the contrast of an image 



will fall. Moreover, the problem that the endurance of a squeegee falls with a diluent is 
also generated. Furthermore, it fixes one large-sized lenticular lens sheet at a time to a 
surface plate, and a routing counter increases by forming an optical absorption layer, 
productivity falls, and there is also a problem of becoming cost high. 
[0009] Then, the object of this invention is large-sized and is to offer the manufacture 
approach of a lenticular lens sheet and equipment which can form the optical absorption 
layer of the uniform width of face which does not have the lack of an optical absorption 
stratification agent remainder and optical absorption stratification agent, and does not 
have printing spots with sufficient productivity also in the lenticular lens sheet which is 
high resolution. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the 
manufacture approach of the lenticular lens sheet of this invention The phase of sending 
continuously the long picture-like lenticular lens sheet with which the lenticular lens was 
formed in one [ at least ] field to the longitudinal direction of a lenticular lens, The phase 
which supplies an optical absorption stratification agent on the field in which the 
lenticular lens of the sent lenticular lens sheet was formed, The lenticular lens sheet with 
which the optical absorption stratification agent was supplied to the longitudinal direction 
of a lenticular lens Delivery, Between the squeegee means which countered the roll and 
roll which have been arranged and were established is passed so that an abbreviation 
rectangular cross may be carried out with a feed direction, and it is characterized by 
having the phase which spreads an optical absorption stratification agent into the slot 
between lenticular lenses. 



[001 1] By this approach, the lenticular lens sheet with which the lenticular lens was 
formed is sent in between the squeegee means which countered the roll and the roll and 
were formed in the longitudinal direction of a lenticular lens. Just before a lenticular lens 
sheet enters between a roll and a squeegee means, an optical absorption stratification 
agent is supplied on a sheet. By the squeegee means, it fills up with an optical absorption 
stratification agent into the slot between lenticular lenses, it is extended uniformly, and, 
thereby, a uniform optical absorption layer is formed on a sheet. 
[0012] An optical absorption layer can be formed on a large-sized lenticular lens sheet, 
without according to this approach, using a large-sized flat-surface surface plate, since an 
optical absorption stratification agent is spread by homogeneity with a roll and a 
squeegee means. Moreover, since an optical absorption layer can be continuously formed 
in a sheet, productivity can be raised. 

[0013] Moreover, the phase of detecting the temperature of the optical absorption 
stratification agent supplied on the lenticular lens sheet to the above-mentioned approach, 
and the phase which controls the temperature of the optical absorption stratification agent 
which should be supplied based on the detected temperature may be added. 
[0014] By this approach, the optical absorption stratification agent supplied on a 
lenticular lens sheet is maintainable to proper temperature. Thereby, since properties, 
such as viscosity of an optical absorption stratification agent, are appropriately 
maintainable, an optical absorption layer with more uniform high quality can be formed. 
Moreover, since it can control without depending the viscosity of an optical absorption 
stratification agent on dilution, lowering of the acid-resisting effectiveness generated by 
dilution and lowering of the contrast of an image are avoidable. 



[0015] Furthermore, it is made for an optical absorption stratification agent to contain an 
activity energy-line hardenability constituent, the approach of this invention irradiates an 
activity energy line at the lenticular lens sheet which passed through between a roll and 
squeegee means, and you may make it stiffen an optical absorption stratification agent. 
[0016] By this approach, the ink of a solvent system etc. can be used as an optical 
absorption stratification agent, and the heat applied to a lenticular lens sheet can be 
mitigated rather than the case where it is stiffened with a drier etc. 
[0017] Moreover, the approach of this invention is good to continue at the predetermined 
section and to maintain the tension per [ which acts on the lenticular lens sheet after 
sending the lenticular lens sheet which passed through between a roll and squeegee 
means to a tension adjustment device and passing through between a roll and squeegee 
means ] unit cross section in the range of 0.1 thru/or 100 [N/cm2]. 
[0018] By this approach, after forming an optical absorption layer, an optical absorption 
layer with high slack generated on a lenticular lens sheet and more uniform quality which 
does not have spots since elongation is avoidable can be formed. 
[0019] Or a sheet supply means for this invention to supply continuously the lenticular 
lens sheet with which the lenticular lens was formed in one [ at least ] field to the 
longitudinal direction of a lenticular lens, An optical absorption stratification agent 
supply means to supply an optical absorption stratification agent on the field in which the 
lenticular lens of a lenticular lens sheet was formed, The roll arranged in general to the 
longitudinal direction of a lenticular lens at the right angle, It is the lenticular lens sheet 
manufacturing installation characterized by having a squeegee means for spreading the 
optical absorption stratification agent which countered the roll, was prepared and was 



supplied on the lenticular lens sheet into the slot between lenticular lenses. 
[0020] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained 
with reference to a drawing. Drawing 1 is the outline side elevation of the manufacturing 
installation 1 of the lenticular lens sheet by the 1st operation gestalt of this invention. The 
manufacturing installation 1 of the 1st operation gestalt is constituted by the lens 
formation section 2 for forming the lenticular lens L in both sides of the base material 
sheet B, and the optical absorption stratification section 4 for forming an optical 
absorption layer between each lenticular lens L. 

[0021] The lens formation section 2 has two or more roller 6a for guiding the base 
material sheet B of the shape of a long picture of a lenticular lens sheet thru/or 6g, 1st 
lens mold 8a for forming the lenticular lens L in one field of the base material sheet B, 
and 2nd lens mold 8b for forming the lenticular lens L in the field of another side of the 
base material sheet B. The lens formation section 2 has 2nd resin tank 10b and 2nd 
nozzle 12b for forming a lens in the field of 1st nozzle 12a for pouring in resin between 
1st resin tank 10a for collecting the resin used as the ingredient of the lenticular lens L 
further, and the base material sheet B and 1st lens mold 8a, and another side of the base 
material sheet B. The lens formation section 2 has activity energy-line irradiation 
equipment 14a and 14b for stiffening the resin of the ingredient of the lenticular lens L 
formed in each side again. In addition, with this operation gestalt, the lens formation 
section 2 acts as a sheet supply means for supplying a lenticular lens sheet to the 
consecutive optical absorption stratification section 4. 

[0022] 1st lens mold 8a and 2nd lens mold 8b are outline cylindrical shapes, and the mold 



corresponding to the configuration of the lenticular lens L which should be formed is 
formed in the perimeter. That is, many slots of the half-ellipse form cross section 
corresponding to the configuration of the lenticular lens L are established in parallel at 
the periphery of the lens molds 8a and 8b. 

[0023] With this operation gestalt, the lens molds 8a and 8b were produced so that the 
cross-section configuration of a plane-of-incidence lenticular lens and an outgoing 
radiation side lenticular lens might turn into a configuration expressed with (a formula 1). 
[Equation 1] 

However, curvature and K of C are cone constants among a formula. It was referred to as 
K=-0.43 and C=-1.16 with the optical plane-of-incidence lenticular lens L, and was 
referred to as K=-0.8 and C— 1.37 with the optical outgoing radiation side lenticular lens 
L. Moreover, the pitch of a lenticular lens was set to 0.38mm also with optical plane of 
incidence and an outgoing radiation side. 

[0024] Moreover, although it is not especially limited as an activity energy-line hardened 
material which constitutes each lenticular lens L if it is made to harden with activity 
energy lines, such as ultraviolet rays and an electron ray, acrylate (meta) system resin, 
such as polyester, epoxy system resin, polyester (meta) acrylate, epoxy (meta) acrylate, 
and urethane (meta) acrylate, etc. is mentioned, for example. Especially, acrylate (meta) 
system resin is desirable especially from viewpoints, such as the optical property. What is 
points, such as handling nature and hardenability, and uses multiple-valued acrylate 
and/or multiple-valued methacrylate (following and multiple-valued (meta) acrylate and 



publication), monoacrylate and/or mono-methacrylate (following and monochrome 
(meta) acrylate and publication), and the photopolymerization initiator by the activity 
energy line as a principal component as an activity energy-line hardenability constituent 
used for such hardening resin is desirable. As typical multiple-valued (meta) acrylate, 
polyol poly (meta) acrylate, polyester poly (meta) acrylate, epoxy poly (meta) acrylate, 
urethane poly (meta) acrylate, etc. are mentioned. These are used as independent or two 
or more sorts of mixture. Moreover, as monochrome (meta) acrylate, monoalcohol 
monochrome (meta) acrylic ester, the monochrome (meta) acrylic ester of polyol, etc. are 
mentioned. It is desirable still more desirable to consider as the viscosity of the range of 
20 - 3000 mPa-S, and the viscosity of the activity energy-line hardenability constituent at 
the time of pouring in between the base material sheet B, 1st lens mold 8a, or 2nd lens 
mold 8b is the range of 100 - 1000 mPa-S. in addition, as an activity energy-line 
hardenability constituent which is resin which constitutes each lenticular lens L from this 
operation gestalt The phenoxy acrylate (bis-coat [ by OSAKA ORGANIC CHEMICAL 
INDUSTRY, LTD. ] # 192 (trademark)) 45 weight section, The bisphenol A-epoxy 
acrylate (epoxy ester by Kyoeisha fats-and-oils chemical-industry company 3000A) 55 
weight section, 2-hydroxy-2-methyl - 1-phenyl-propane-l-ON (Ciba-Geigy 
DAROKYUA 1 173 (trademark)) 1.5 weight section, The acrylic monomer mixture which 
added the bridge formation methacrylic system resin particle (MBX[ by Sekisui Plastics 
Co., Ltd. ]- 5) 5 weight section with a weighted mean particle diameter of 8 micrometers 
was used. 

[0025] Moreover, organic system particles mixed in the resin of the ingredient of the 
lenticular lens L, such as an inorganic system particle, the acrylic resin, the styrene resin, 



polyethylene and nylon, a polycarbonate, etc. which consist of glass, a silica, talc, a 
barium sulfate, etc. as an optical dispersing agent D, can be used. 
[0026] Furthermore, although the base material sheet B will not be limited especially if 
activity energy lines, such as ultraviolet rays and an electron ray, are penetrated, but a 
flexible glass plate etc. can also be used, transparence resin sheets and films, such as 
polyester system resin, acrylic resin, polycarbonate system resin, vinyl chloride system 
resin, and poly methacrylic imide system resin, are desirable. What consists of polyester 
system resin, such as mixture of polymethylmethacrylate with a low surface reflection 
factor, polymethyl acrylate, and polyvinylidene fluoride system resin, polycarbonate 
system resin, and polyethylene terephthalate, especially is desirable. Although the 
thickness of the base material sheet B changes also with the applications, an about 5mm 
thing is used from 50 micrometers, and it is usually about 50-500 micrometers preferably. 
In addition, in order to raise adhesion with a concavo-convex configuration on the base 
material sheet B, on it, what performed improvement processing in adhesion of anchor 
coat processing etc. to the front face is desirable. In addition, with this operation gestalt, 
the polyethylene terephthalate resin film of the thickness of 188 micrometers and a 
refractive index 1.60 which is a translucency base material was used as a base material 
sheet B. Moreover, 1st lens mold 8a and 2nd lens mold 8b were positioned so that the 
distance between lenses of an optical plane-of-incidence lenticular lens and an optical 
outgoing radiation side lenticular lens might be set to 0.47mm. 

[0027] On the other hand, the optical absorption stratification section 4 has the squeegee 
18 which is the squeegee means which countered the 1st roll 16 formed in the right angle, 
and the 1st roll 16, and was formed in the travelling direction of the lenticular lens sheet 



S manufactured in the lens formation section 2, and roller 6h for twisting the lenticular 
lens sheet S around the 1st roll 16. Furthermore, the optical absorption stratification 
section 4 has the optical absorption agent tank 20 for accumulating the optical absorption 
stratification agent, the optical absorption agent nozzle 24 which is an optical absorption 
stratification agent supply means for supplying the optical absorption stratification agent 
in the optical absorption agent tank 20 just before a squeegee 1 8, and the hardening 
equipments 30 and 38 for stiffening the optical absorption layer formed on the lenticular 
lens sheet S of the squeegee 18. 

[0028] Moreover, the optical absorption stratification section 4 has the 1st driving gear 26 
for driving the 1st roll 16, the 2nd roll 32 for adjusting the tension of the sheet S after 
passing the 1st roll 16, roller 6i for pushing Sheet S against the 2nd roll 32, and the 2nd 
driving gear 34 for driving the 2nd roll 32. Furthermore, the sensor 40 for the optical 
absorption stratification section 4 to measure the temperature of the optical absorption 
stratification agent supplied on Sheet S, The 1st temperature adjustment device 22 for 
adjusting the temperature of the optical absorption stratification agent in the optical 
absorption agent tank 20 based on the measurement result by the sensor 40, It has the 2nd 
temperature adjustment device 28 for adjusting the temperature of the 1st roll 16 based on 
the measurement result by the sensor 40, and the 3rd temperature adjustment device 36 
for adjusting the temperature of the 2nd roll 32. 

[0029] Roller 6h, it is prepared in the slanting lower part of the 1st roll 16, and Sheet S is 
pushed against the 1st roll 16. Thereby, Sheet S continues at the about 120-degree 
section, and is twisted around the 1st roll 16. The sheet S which passed the 1st roll 16 is 
pushed against the 2nd roll 32 with roller 6h of the 2nd roll 32 by roller 6i prepared in the 



slanting lower part of an opposite hand. Thereby, Sheet S continues at the about 120- 
degree section, and is twisted around the 2nd roll 32. The tension which acts on Sheet S 
between the 1st and 2nd roll is adjusted by controlling the rotational speed of the 1st roll 
16 and the 2nd roll 32 so that it may mention later. Therefore, with this operation gestalt, 
1st roll 16, 2nd roll 32, and roller 6h and roller 6i etc. acts as a tension adjustment device. 
[0030] The 1st roll 16 has an outline cylinder-like configuration, and a squeegee 18 has 
the configuration of the shape of long and slender sheet metal. The thing of the 
configuration usually used is used as a squeegee 18, for example, a common squeegee, a 
sword squeegee, etc. are raised. The 1st roll 16 and a squeegee 18 are arranged so that an 
abbreviation rectangular cross may be carried out respectively in the travelling direction 
of Sheet S, and the sheet S to which the optical absorption stratification agent was 
supplied for between them passes them. In that case, a squeegee 18 is constituted so that 
the excessive optical absorption stratification agent on Sheet S may be scratched. The 
width of face of the 1st roll 16 and a squeegee 18 is the same as Sheet S, or good to also 
constitute a sheet S twist broadly. In order that an optical absorption stratification agent 
may carry out the amount adjustment of scrapings, a squeegee 18 is arranged in the 
vertical upper part of the 1st roll 16 so that the side edge may be forced on Sheet S. The 
squeegee 18 is moderately turned aslant to Sheet S so that the clearances between a 
squeegee 18 and Sheet S may decrease in number toward the travelling direction of Sheet 
S. 

[0031] A squeegee 18 is invaded by neither an optical absorption stratification agent nor 
the solvent, but consists of ingredients which do not damage the lenticular lens L. For 
example, the thing of marketing using metals, such as resin, such as rubber, such as a 



polyurethane rubber, silicone rubber, polybutadiene rubber, ethylene propylene rubber, 
polychloroprene rubber, nitrile rubber, styrene butadiene rubber, isobutylene isoprene 
rubber, and hydrocarbon fluoride rubber, polyester, a polyvinyl chloride, polyethylene, a 
polyamide, polypropylene, and polyacetal, iron, aluminum, copper, stainless steel, nickel, 
and titanium, or alloys, such composite material, etc. can be used. Preferably, the 
squeegee formed with with a rubber degree of hardness of about 60 to 90 rubber is used. 
With this operation gestalt, the squeegee 18 made of the solvent-resistance polyurethane 
rubber of the rubber degree of hardness 80 was used. 

[0032] Moreover, although the surface roughness of the front face of a squeegee 18 and 
especially adjustment of surface waviness are not limited, the polish using a grinding 
stone or a sandpaper, cast manufacture, etc. can perform them. 
[0033] The 1st roll 16 can use what processed the front face by the general processing 
method from processing of a roll being easy to process surface precision into 
homogeneity compared with a flat-surface surface plate. The surface precision of the 1st 
roll 16 can be suitably determined according to the configuration of the slot of Sheet S, 
and magnitude. Preferably, in order to prevent various kinds of corrosion, copper, non- 
electrolyzed nickel, hard chromium, etc. are plated on the front face of the 1st roll 16. 
With this operation gestalt, the 1st roll 16 which consists of iron with a diameter of 
200mm was used, and hard chrome plating was given for various corrosion prevention. 
Moreover, the circumference of the deflection of 6.3s finishing of surface precision and a 
roll (amplitude) set the 1st roll 16 to less than **20 micrometers. Moreover, with this 
operation gestalt, the rubber covered roll made from NBR with a rubber degree of 
hardness of 60 degrees was used as roller 6h for pushing Sheet S against the 1st roll 16. 



[0034] Furthermore, the 2nd temperature adjustment device 28 is connected to the 1st roll 
16, and the temperature of the 1st roll 16 is maintained uniformly. The temperature 
control by the 2nd temperature adjustment device 28 is realizable by the approach of 
heating or cooling the 1st roll 16 from the outside with the method of passing the 
refrigerant or heat carrier by which temperature is controlled in the 1st roll 16, a liquid, or 
a gas. When pouring a refrigerant etc. in the 1st roll 16, it is good to use a liquid as a 
refrigerant etc. Moreover, when heating or cooling the 1st roll 16 from the outside and 
using the roll periphery section for coating, it is good to use a gas. By supplying pearl 
rotary joint RXE3015made from Showa Research Institute industry R to the 1st roll 16, 
and supplying warm water to anchoring and this fastener, it constitutes from this 
operation gestalt so that a temperature control may be performed. 
[0035] The 2nd roll 32 and the 3rd temperature adjustment device 36 as well as the 1st 
roll 16 and the 2nd temperature adjustment device 28 can be constituted. Moreover, the 
rubber covered roll made from NBR with a rubber degree of hardness of 60 degrees was 
similarly used as roller 6i for pushing Sheet S against the 2nd roll 32. 
[0036] The optical absorption agent tank 20 holds an optical absorption stratification 
agent, and it is constituted so that an optical absorption stratification agent may be 
suitably supplied on Sheet S through the optical absorption agent nozzle 24. An optical 
absorption stratification agent is supplied on Sheet S at homogeneity, while Sheet S 
moves the optical absorption agent nozzle 24 by width of face. Although the amount of 
supply is suitably determined according to the viscosity of an optical absorption 
stratification agent, and the configuration and magnitude of Slot V of Sheet S, it is good 
to supply so that a reservoir may be formed between Sheet S and a squeegee 18. Supply 



of an optical absorption stratification agent can be performed by the general impregnation 
approaches, such as a nozzle process, the nip roll method, the gravure rolling method, and 
the curtain coat method, and the amount of supply can be suitably determined according 
to application. With this operation gestalt, the optical absorption stratification agent is 
poured in from the optical absorption agent nozzle 24 with the gear pump controlled by 
the Mitsubishi Electric inverter A-520. Moreover, the standard needle with a bore of 
0.92mm is used as an optical absorption agent nozzle 24. It is good to carry out degassing 
clearance of the bubble which was generated in anchoring at the optical absorption agent 
tank 20, and generated the vacuum pump (not shown) in the optical absorption 
stratification agent at the time of the charge preferably by making the inside of the optical 
absorption agent tank 20 into a vacua. 

[0037] Moreover, in order to have the 1st temperature adjustment device 22 and to 
maintain the optical absorption stratification agent in the optical absorption agent tank 20 
to suitable viscosity, the optical absorption agent tank 20 is constituted so that the 
temperature in the optical absorption agent tank 20 can be adjusted based on the 
temperature measured by the sensor 40. A sheath heater, a warm water jacket, etc. which 
were prepared in the exterior and the interior of the optical absorption agent tank 20 can 
constitute the 1st temperature adjustment device 22. With this operation gestalt, the warm 
water jacket is attached in the optical absorption agent tank 20 as the 1st temperature 
adjustment device 22, and the temperature of the optical absorption stratification agent in 
the optical absorption agent tank 20 is adjusted by supplying warm water to a warm water 
jacket. Preferably, the temperature controller (not shown) for controlling piping from the 
optical absorption agent tank 20 to the optical absorption agent nozzle 24 and the 



temperature of the optical absorption agent nozzle 24 is formed. In addition, with this 
operation gestalt, OMRON sheath form thermocouple E52-CA15A is used as a sensor 40. 
[0038] As an optical absorption stratification agent, the activity energy-line hardenability 
constituent containing an optical absorption agent or the commercial ink for screen- 
stencil, solvent system ink, etc. can be used. As activity energy-line hardening resin 
which forms an optical absorption layer, if it is made to harden with activity energy lines, 
such as ultraviolet rays and an electron ray, it is not limited especially and acrylate (meta) 
system resin, such as polyester, epoxy system resin, polyester (meta) acrylate, epoxy 
(meta) acrylate, and urethane (meta) acrylate, etc. can be used. Especially, acrylate (meta) 
system resin is desirable especially from viewpoints, such as the optical property. With 
this operation gestalt, the FIL-915TC black made from imperial ink is used as an activity 
energy-line hardenability constituent. 

[0039] What is points, such as handling nature and hardenability, and uses multiple- 
valued acrylate and/or multiple-valued methacrylate (following and multiple-valued 
(meta) acrylate and publication), monoacrylate and/or mono-methacrylate (following and 
monochrome (meta) acrylate and publication), and the photopolymerization initiator by 
the activity energy line as a principal component as an activity energy-line hardenability 
constituent used for such an optical absorption stratification agent is desirable. As typical 
multiple-valued (meta) acrylate, polyol poly (meta) acrylate, polyester poly (meta) 
acrylate, epoxy poly (meta) acrylate, urethane poly (meta) acrylate, etc. are mentioned. 
These are used as independent or two or more sorts of mixture. Moreover, as 
monochrome (meta) acrylate, monoalcohol monochrome (meta) acrylic ester, the 
monochrome (meta) acrylic ester of polyol, etc. are mentioned. 



[0040] Moreover, as an optical absorption agent which an optical absorption stratification 
agent is made to contain, the thing of a color system, the thing of a carbon black system, 
or the resin bead colored by these can be used, and additives, such as a flame retarder, a 
flatting agent, and a solvent, may be added further if needed. 

[0041] Since hardening equipment 30 stiffens the optical absorption stratification agent 
formed on the lenticular lens sheet S of the squeegee 18, it is prepared in the downstream 
of a squeegee 18 by it. When using what contained the activity energy-line hardenability 
constituent as an optical absorption stratification agent, hardening equipment 30 is 
constituted by irradiating an activity energy line so that an optical absorption 
stratification agent may be stiffened. The hardening equipment 38 arranged at the 
downstream at the pan of hardening equipment 30 as well as hardening equipment 30 can 
be constituted. 

[0042] When ink for screen-stencil, solvent system ink, etc. of marketing as an optical 
absorption stratification agent are used, the common dryer as hardening equipment etc. is 
used. The configuration of the hardening equipments 30 and 38 and the 3rd temperature 
adjustment device 36, arrangement, and the number of installation can be suitably 
changed according to the optical absorption stratification agent to be used. Moreover, 
some in them are also omissible. Furthermore, the hardening equipments 30 and 38 may 
consist of backgrounds of Sheet S so that an activity energy line may be irradiated from 
both sides of Sheet S. With this operation gestalt, ultraviolet rays are irradiated with the 
hardening equipments 30 and 38 at Sheet S. 

[0043] Since the 1st driving gear 26 drives the 1st roll 16, and the 2nd driving gear 34 
drives the 2nd roll 32, it is attached, respectively. These 1st driving gears 26 and the 2nd 



driving gear 34 are constituted so that the tension which acts on Sheet S between the 1st 
roll 16 and the 2nd roll 32 may be adjusted. As the 1st driving gear 26 and the 2nd 
driving gear 34, common driving gears, such as a powder brake clutch and a motor, can 
be used. In addition, with this operation gestalt, the Mitsubishi Electric servo motor is 
used as the 1st driving gear 26 and the 2nd driving gear 34. 

[0044] Next, an operation of the manufacturing installation 1 of the lenticular lens sheet 
by the 1st operation gestalt of this invention is explained. First, the base material sheet B 
is led to 1st lens mold 8a by roller 6a. The base material sheet B is ******** with an 
abbreviation semicircle volume to the perimeter of outline cylinder-like 1st lens mold 8a. 
In the location which begins to wind the base material sheet B around 1st lens mold 8a, 
an activity energy-line hardenability constituent is supplied between the base material 
sheet B and 1st lens mold 8a from 1st nozzle 12a. Activity energy-line irradiation 
equipment 14a penetrates the base material sheet B from the outside of the base material 
sheet B, where an activity energy-line hardenability constituent is pinched between the 
base material sheet B and 1st lens mold 8a, it irradiates an activity energy line, and it 
stiffens an activity energy-line hardenability constituent. Thereby, the lenticular lens L is 
formed in one field of the base material sheet B. The base material sheet B which had the 
lenticular lens L formed in one field is led to 2nd lens mold 8b with Rollers 6b and 6c. 
Subsequently, the lenticular lens L is similarly formed in the field of another side of the 
base material sheet B of 2nd lens mold 8b, 2nd nozzle 12b, and activity energy-line 
irradiation equipment 14b. 

[0045] The lenticular lens sheet S with which the lenticular lens L was formed in both 
sides is sent to the optical absorption stratification section 4 by roller 6d thru/or 6g. In the 



optical absorption stratification section 4, the lenticular lens sheet S is pushed against the 
1st roll 16 by roller 6h, and Sheet S continues at the about 120-degree section, and is 
twisted around the 1st roll 16. With the 1st driving gear 26, revolution actuation is carried 
out and the 1st roll 16 sends Sheet S at the rate of predetermined. Sheet S winds, the 
squeegee 18 which is a squeegee means is attached in the location of an end, i.e., the 
vertical upper part of the 1st roll 16, and a squeegee 18 is forced on Sheet S. With this 
operation gestalt, the peripheral velocity of the 1st roll 16 is carrying out revolution 
actuation of the 1st roll 16 so that it may be set to per minute 1.0m. 
[0046] An optical absorption stratification agent is supplied on Sheet S from the upstream 
in front of a squeegee 18 by the optical absorption agent nozzle 24. When Sheet S passes 
through between a squeegee 18 and the 1st roll 16, the optical absorption stratification 
agent supplied on Sheet S is uniformly spread by the squeegee 18 in the slot V of Sheet 
S, and the excessive optical absorption stratification agent near the crowning of the 
lenticular lens L is scratched by the squeegee 18. Since the squeegee 18 is formed with 
the deformable ingredient, the optical absorption stratification agent to a predetermined 
distance lower part is scratched rather than the peak of the lenticular lens L in this case. 
That is, the slot between each lenticular lens L will be filled up with an optical absorption 
stratification agent, and the summit of Lens L will expose only a predetermined amount 
from between optical absorption stratification agents. 

[0047] The temperature of the optical absorption stratification agent supplied on Sheet S 
is measured by the sensor 40. The measured temperature is fed back to the 1st 
temperature adjustment device 22, and controls the temperature of the optical absorption 
stratification agent in the optical absorption agent tank 20. Similarly, the temperature 



measured by the sensor 40 is fed back to the 2nd temperature adjustment device 28, and 
controls the temperature of the 1st roll. Preferably, by this temperature control, the 
viscosity of an optical absorption stratification agent is held in the range of 1000 - 10000 
mPa-s (milli Pascal second), and it holds in the range of 1000 - 5000 mPa-s still more 
preferably. If viscosity becomes less than 1000 mPa-s, an optical absorption stratification 
agent will pass a squeegee 18, and it will be easy to generate printing spots. Moreover, if 
10000 mPa-s is exceeded, it will become impossible for a squeegee 18 to scratch an 
optical absorption stratification agent, and printing spots will occur. The temperature of 
the optical absorption stratification agent on Sheet S is controlled by this operation gestalt 
at 30 degrees C **1 degree C so that the viscosity of the optical absorption stratification 
agent supplied on Sheet S turns into 5500 mPa-s extent. 

[0048] The sheet S which passed through between a squeegee 18 and the 1st roll 16 is 
pushed and twisted around the 2nd roll 32 by roller 6i. While Sheet S being sent to the 
2nd roll 32 from the 1st roll 16, hardening equipment 30 irradiates an activity energy line 
at Sheet S, stiffens an optical absorption stratification agent, and sticks it on Sheet S. 
Similarly, hardening equipment 38 irradiates an activity energy line at the sheet S twisted 
around the 2nd roll 32, and stiffens an optical absorption stratification agent further. 
Moreover, the 3rd temperature adjustment device 36 adjusts the 2nd roll 32 to 
predetermined temperature. 

[0049] Revolution actuation of the 2nd roll 32 is carried out by the 2nd driving gear 34. 
The tension detector 42 is formed between the 1st roll and the 2nd roll, and the tension T 
which acts on Sheet S is detected. Feedback control of the peripheral velocity V2 of the 
2nd roll is carried out on the basis of the peripheral velocity VI of the 1st roll so that the 



tension T per unit cross section of the sheet S which acts on Sheet S may be set to 
0.1<=T<=100 [N/cm2]. If tension T becomes smaller than 0.1 [N/cm2], while a sheet will 
bend, it will be in the inclination for transit stability to fall and printing spots will occur, 
it is in the inclination which sheet curvature generates with heat at the time of desiccation 
of solvent system ink etc., such as contraction at the time of hardening of an optical 
absorption stratification agent, and exposure heat of an activity energy line. If tension T 
becomes larger than 100 [N/cm2], while Sheet S will be extended, Slot V will deform 
and printing spots will occur, the lenticular lens sheet S is extended and there is an 
inclination a poor product becomes easy to generate. The tension of Sheet S is controlled 
by this operation gestalt to 50 [N/cm2] by detecting tension, feeding back the detection 
value and driving the 2nd driving gear 34 by the torque control with the tension detector 
42. 

[0050] If the 2nd roll 32 is passed and an optical absorption stratification agent hardens, 
the lenticular lens sheet S will be completed. When the obtained lenticular lens sheet S is 
observed visually, the optical absorption layer of the uniform width of face which does 
not have the optical absorption stratification agent remainder to the lenticular lens L and 
the lack of an optical absorption stratification agent, and does not have printing spots is 
given. Moreover, when the obtained wrench queue lens sheet S was installed in the 
projection screen as a tracing screen combining the Fresnel lens and the image was 
observed, it was dramatically highly minute and the high-definition image of high 
contrast was obtained. 

[0051] Next, with reference to drawing 2 , the manufacturing installation 100 of the 
lenticular lens sheet by the 2nd operation gestalt of this invention is explained. Since the 



manufacturing installation 100 by the 2nd operation gestalt is the same as that of the 
manufacturing installation 1 by the 1st operation gestalt except that the tension control 
devices of the lenticular lens sheet S in the optical absorption stratification section differ, 
it omits explanation about the same part. 

[0052] As shown in drawing 2 , the manufacturing installation 100 by the 2nd operation 
gestalt has a dancer roller 102 and two auxiliary rollers 104a and 104b instead of the 
tension detector 42 in the 1st operation gestalt. Two auxiliary rollers 104 are supported 
free [ a revolution ], and are formed between the 1st roll 16 and the 2nd roll 32 at those 
rolls and parallel. Between auxiliary roller 104a and auxiliary roller 104b, free [ a 
revolution ], a dancer roller 102 is supported movable in the direction of a vertical, and is 
attached in the auxiliary roller 104 and parallel. Moreover, a dancer roller 102 is 
comparatively small mass, and is good big to constitute so that stroke migration can be 
carried out. 

[0053] The 1st roll 16 and the lenticular lens sheet S which passed through between 
squeegees 18 are led to auxiliary roller 104a. Subsequently, Sheet S is gone down to the 
perimeter of auxiliary roller 104a at about 90-degree eclipse with a section volume, and a 
vertical lower part. The sheet S gone down to the vertical lower part goes up to the 
perimeter of a dancer roller 102 in about 180-degree eclipse with a section volume, and 
the vertical upper part, furthermore, the sheet S which went up to the vertical upper part - 

- the perimeter of auxiliary roller 104b - about 90-degree eclipse with a section volume - 

- it is constituted so that it may progress almost horizontally and may be led to the 2nd 
roll 32. 

[0054] Next, an operation of the 2nd operation gestalt is explained. The 1st roll 16 and 



the sheet S which passed through between squeegees 18 are pulled by the self- weight of a 
dancer roller 102 at a vertical lower part. On the other hand, the tension which joins Sheet 
S pulls up a dancer roller 102 to the vertical upper part. When the self-weight of a dancer 
roller 102 and the tension (twice) which joins Sheet S balance by this, a dancer roller 102 
maintains a fixed location in the direction of a vertical. Therefore, predetermined tension 
acts on Sheet S by constituting the dancer roller 102 in the weight corresponding to 
desired tension, feeding back migration of the direction of a vertical of a dancer roller 
102 to the 1st driving gear 26 and/or the 2nd driving gear 34, and controlling an actuation 
rate. 

[0055] Next, with reference to drawing 3 , the manufacturing installation 200 of the 
lenticular lens sheet by the 3rd operation gestalt of this invention is explained. Since the 
manufacturing installation 200 by the 3rd operation gestalt is the same as that of the 
manufacturing installation 1 by the 1st operation gestalt except that the tension control 
devices of the lenticular lens sheet S in the optical absorption stratification section differ, 
it omits explanation about the same part. 

[0056] As shown in drawing 3 , the manufacturing installation 200 by the 3rd operation 
gestalt has the 1st rate sensor 202, the 2nd rate sensor 204, and the comparison means 
206 instead of the tension detector 42 in the 1st operation gestalt. The 1st rate sensor 202 
measures the peripheral velocity VI of the 1st roll 16, and the 2nd rate sensor 204 is 
constituted so that the peripheral velocity V2 of the 2nd roll 32 may be measured. 
Moreover, the comparison means 206 measures the peripheral velocity VI measured by 
the 1st rate sensor 202, and the peripheral velocity V2 measured by the 2nd rate sensor 
204, and it is constituted so that the 1st driving gear 26 and/or the 2nd driving gear 34 



may be controlled. 

[0057] Next, an operation of the 3rd operation gestalt is explained. The sheet S led to the 
optical absorption stratification section is pushed against the 1st roll 16 by roller 6h, and 
is sent along with the 1st roll 16. Furthermore, the 1st roll 16 and the sheet S which 
passed through between squeegees 18 are led to the 2nd roll 32, and is sent along with the 
2nd roll 32. At this time, the tension according to the difference of the peripheral velocity 
of the 1st roll 16 and the 2nd roll 32 will act on Sheet S. The 1st rate sensor 202 attached 
in the 1st roll 16 measures the peripheral velocity VI of the 1st roll 16, and sends a 
measurement signal to the comparison means 206. On the other hand, the 2nd rate sensor 
204 attached in the 2nd roll 32 measures the peripheral velocity V2 of the 2nd roll 32, 
and sends a measurement signal to the comparison means 206. The comparison means 
206 calculates the difference (draw) of VI and V2 from the sent signal, and it controls the 
1st driving gear 26 and/or the 2nd driving gear 34 so that the difference becomes fixed. 
According to the 3rd operation gestalt, by draw control, travelling accuracy is stabilized, 
velocity turbulence decreases, and the tension which acts on Sheet S is stabilized. 
[0058] As mentioned above, although the desirable operation gestalt of this invention was 
explained, various change can be made to the operation gestalt indicated within the limits 
of the technical matter indicated by the claim, without deviating from the range or 
pneuma of this invention. These may be another equipment although the lens formation 
section which forms a lenticular lens, and the optical absorption stratification section 
which forms an optical absorption layer are especially constituted from a manufacturing 
installation of the lenticular lens sheet of this operation gestalt by one. In this case, an 
optical absorption layer is formed in the lenticular lens sheet formed with another 



equipment by the manufacturing installation of this invention. Moreover, although the 
lenticular lens sheet formed continuously is sent to the optical absorption stratification 
section with this operation gestalt, the lenticular lens sheet cut sheet-like may be 
introduced into the optical absorption stratification section. Furthermore, although the 
double-sided lenticular lens sheet with which the same lenticular lens was formed in the 
outgoing radiation side [ as shown in drawing 4 ], and plane-of-incidence side is 
manufactured with this operation gestalt The lenticular lens by the side of an outgoing 
radiation side and plane of incidence may not be the same configuration, but you may be 
the one side lenticular lens sheet with which the lenticular lens was formed only in the 
plane-of-incidence side, and cross-section polygon-like the convex light transmission 
section and a convex optical absorption layer were formed in the outgoing radiation side 
side by turns. 
[0059] 

[Effect of the Invention] According to this invention, it is large-sized, productivity is 
good in the optical absorption layer of the uniform width of face which does not have the 
lack of an optical absorption stratification agent remainder and optical absorption 
stratification agent, and does not have printing spots in the lenticular lens sheet which is 
high resolution, and a lenticular lens sheet can be manufactured. 



[Translation done.] 



